Background: The literature remains seldom on the topic of self-rated health (SRH) among the national working populations of emerging countries. The objectives of the study were to examine the associations of occupational factors with SRH in a national representative sample of the working population in Brazil.
Background
Self-rated health (SRH) is a measure of the general health condition as self-perceived by individuals, and can be considered as a general indicator of morbidity and a marker of future morbidity and mortality in the general population [1, 2] . SRH is recommended by WHO [3] as a low cost and easyto-use health measurement tool in population surveys.
SRH has a multifactorial etiology and a large number of factors of different nature may play a role. As work and occupational exposures are important determinants of health, it may be crucial to identify occupational risk factors for poor SRH. There have been numerous studies exploring occupational factors in association with SRH in various working populations. Among the studied occupational factors, psychosocial work stressors occupy an important place, as almost all studies explored one or more stressors in this topic. For example, studies found the following psychosocial work factors to be associated with SRH: low control or latitude [4] [5] [6] [7] [8] [9] [10] , high psychological demands [4, [6] [7] [8] [9] [10] [11] [12] , job strain [13] , low social support [4, 9, 10, 14] , these factors being related to the job strain model, but also low reward [12, 15] , effort-reward imbalance [15] [16] [17] , temporary employment [5, 13, 18] , job insecurity [4, 8, 11, 14, [19] [20] [21] , workplace violence/ bullying [8, 11, 20] , organizational injustice [7, 11] , or workfamily imbalance [12, 20] . The study of other types of occupational exposures has been more seldom in association with SRH, as around half of the studies also explored factors related to working time/hours or to the physical work environment. Some studies reported that long working hours [5, 22, 23] or shift or night work [22] were associated with poor SRH. Some others showed that exposures related to the physical work environment, such as physical demands, ergonomic or biomechanical exposures, were associated with poor SRH [4, 6, 7, 9, 10, 13, 14, 19, 24] .
Although the studies have been numerous on the associations between occupational factors and SRH, gaps remain mainly because most of the studies did not explore the occupational factors related to working time/hours and the physical work environment. Regarding the studied populations, most of the studies focused on specific working populations for example on specific occupations, sectors or areas, making the generalisation of the results difficult to national working populations. Furthermore, only half of the studies were able to examine men and women separately, leading to a lack of information about gender differences in this topic. Finally, the majority of the studies came from the more economically developed countries, in particular Europe, and information may be missing for the rest of the world, especially for Latin America.
In order to fill these gaps, our study aimed at exploring the associations between a wide range of occupational factors and SRH in a large national representative sample of the Brazilian working population.
Methods
This study was based on the cross-sectional data of the Brazilian National Health Survey, called in Portuguese, Pesquisa Nacional de Saúde (PNS), set up in 2013 by the Brazilian Institute of Geography and Statistics (IBGE) and the health ministry [25] . As already described in one of our previous publications [26] , this is a household survey among residents 18 years of age and older in Brazil. The three-stage cluster sampling included successive selections of primary sampling units, private households and residents aged 18 years or more using simple random sampling. Details on this survey were published previously [25] . Several questionnaires were used to collect data on household characteristics, and information for all household residents, and more specifically for the selected resident in each household. The total sample of selected residents included 60,202 individuals (response rate: 91.9%). For the purpose of this study, the study sample was restricted to those who were working within the week of reference, i.e. 36,442 workers, including 16, 992 women and 19,450 men.
Self-rated health (SRH)
SRH was used as a general health status measure and based on the following item: "In general, how would you rate your health?" with response categories rated on a five-point Likert scale: "very good", "good", "neither good nor poor", "poor" and "very poor". This measure is wellknown as a general perceived health tool [3] . SRH was dichotomized into: good (very good, good) and poor (fair, poor and very poor). SRH was the outcome of the study.
Occupational factors
These factors were already constructed and used in our previous publication [26] . A total of 16 variables were used to measure occupational factors that were grouped into:
-Employment characteristics: work status, occupation and economic activities that were coded using standard classifications (ISCO and ISIC respectively), and multiple job-holder (i.e. worker having more than one job 
Statistical analysis
Firstly, a description of the sample was performed for all studied variables. Differences between men and women were tested using Rao-Scott chi-square test. Secondly, the associations of occupational factors with SRH were studied with weighted logistic regression models, using three types of models:
-Unadjusted bivariate models between each occupational factor and SRH, -Multivariate models with all the occupational factors together (model 1), -Multivariate models with all the occupational factors together plus sociodemographic characteristics (model 2).
The following sensitivity analyses explored the robustness of the results:
-With additional adjustment for health behaviours, private health insurance plan and disability, -With additional adjustment for education, -With the SRH outcome dichotomized into poor ('poor/very poor') versus good ('fair/good/very good').
We performed all the statistical analyses for each gender separately, using weights that took the sampling characteristics, non-response and calibration into account, and using SAS 9.4 software.
Results
The prevalence of poor SRH was 26.7% (95% CI: 25.9-27.5%) among the total study sample, with a higher prevalence among women than among men: 29.8% versus 24.2% ( Table 1) .
Bivariate associations are presented in Table 2 . The associations were significant with poor SRH for the following factors: self-employed and domestic workers, agriculture workers, construction workers (among men only), manual and clerks/service workers, part time work, long working hours (among women only), high physical activity, exposure to chemical agents (among women only), exposure to sun, and urban waste. Several protective associations were observed with service workers (among women only), night work (among men only), exposure to radioactive agents (among women only) and biological agents (among women only). Older age, being non-white and alone (among men only) were associated with poor SRH. Smoking and physical inactivity were risk factors for poor SRH for both genders, whereas binge drinking was a protective factor. No private health insurance plan and disability were associated with poor SRH for men and women. Regarding education, primary and secondary levels were associated with poor SRH for both genders.
Multivariate associations for women are presented in Table 3 (model 1 and 2). The associations were significant with poor SRH for the following factors: being domestic and self-employed workers, clerks/service workers and manual workers, working part time (≤20 h/ week), work stress, high physical activity, sun exposure and noise. Urban waste was significant in model 1 but borderline significant in model 2.
Multivariate associations for men are presented in Table 4 (model 1 and 2). The associations were significant with poor SRH for the following factors: being selfemployed workers, agriculture workers, clerks/service workers and manual workers, working part time (≤20 h/ week), work stress, high physical activity and sun exposure. Urban waste was significant in model 1 but borderline significant in model 2.
Sensitivity analyses showed no change in the results after additional adjustment for health behaviours, private health insurance plan and disability, except for the exposure to noise, that was no longer significant among women. The results were also unchanged after additional adjustment for education, except noise that was not significant anymore among women. The sensitivity analysis using SRH into poor ('poor/very poor') versus good ('fair/good/very good') showed that some factors were no longer significant, which was expected given the reduced statistical power (the prevalence of poor SRH, using this definition, was 2.7% (95% CI: 2.3-3.0%) among men and 3.7% (95% CI: 3.3-4.2%) among women).
Discussion

Main results
Strong differences were observed between genders. Women had a higher prevalence of poor SRH than men and gender-related differences were also observed for almost all studied variables, occupational factors and covariates. Several occupational factors were associated with poor SRH among men and women: being selfemployed workers, clerks/service workers, manual workers, working part time (≤20 h/week), exposure to work stress, high physical activity and sun. Genderspecific associations were also observed, for women, between working as domestic workers and exposure to noise and poor SRH, and for men, between working in the agriculture sector and poor SRH.
Comparison with the literature
The prevalence of poor SRH was 26.7% (95% CI: 25.9-27.5%) in our study sample; 29.8% for women and 24.2% for men. Previous studies among working populations also observed gender-related differences in the prevalence of poor SRH, women having a higher prevalence than men [8, 9, 12, 14, 16, 19, 22] . The gender difference in SRH is well-known and has been found in all regions of the world [27] . Numerous factors of various nature (biological, behavioural, psychological and social) have been suspected to play a role in explaining this difference. Some authors however underlined that chronic conditions may play an important role in explaining the higher prevalence of poor SRH among women, especially musculoskeletal, mental and other pain disorders, which may be 'less considered in favour of disorders with greater impact on mortality' [28] .
Working as a clerk/service worker or manual worker was associated with poor SRH, in line with previous studies, including studies exploring social or occupational differences in SRH, that showed that low-skilled occupational or social groups were more likely to have poor SRH [4, 13, 19, [29] [30] [31] . In China, a study showed that civil servants from government departments had significantly better SRH than workers from high-tech enterprises [32] . In contrast, in our study we did not find strong differences in SRH between private and public employees, but self-employed workers had a higher prevalence of poor SRH compared to private employees.
Part-time work was associated with poor SRH in our study, in agreement with the findings from a North American study [20] . This result might be related to a healthy worker effect, that may select healthy workers into full time jobs. However, we did not find a robust association between long working hours and SRH, in line with the results from previous studies [6, 11-14, 19, 20] but contrarily to the results observed in Korea or Japan [5, 22, 23] . Our study did not provide any significant result on the association between shift/night work and SRH. In line with our results, previous studies did not report associations between shift or night work and SRH [5, 11, 13, 14, 20] . However, one study found a significant association between shift/night work and SRH [22] .
In the present study, the association between work stress and poor SRH was observed for both genders. One item (stressful work activities) was used to measure work stress. Job strain, from the job strain model, is related to the combination of high job demands and low decision latitude, and is a well-known measure of work stress. Previous studies showed significant associations Results from weighted logistic regression analysis of job strain or its components (high demands and low latitude) with SRH [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] ; our findings are thus in agreement with the literature. Our study did not display a significant association between workplace violence and SRH, contrarily to some rare previous studies [8, 11, 20] .
In the present study, a number of occupational physico-chemical exposures, high physical activity and exposure to sun for both genders and exposure to noise among women, were associated with poor SRH. Exposure to high physical activity was associated with poor SRH in our study. Previous studies showed similar results using various measures related to physical demands or ergonomic exposures [4, 6, 7, 9, 10, 13, 14, 19] . Only one previous study among Brazilian industrial workers was found and reported that high physical demands were associated with poor SRH [24] . To our knowledge, no previous study in the literature reported an association between exposure to sun at work and SRH. A previous study showed no association between outdoor work and SRH among US workers [20] . We found no study on the association between workplace noise and SRH. However, some previous studies included noise at work in a general measure of exposure to physical demands [19] and found significant associations between physical demands and SRH. Furthermore, environmental noise (related to traffic) was associated with poor SRH [33] . 
Strengths and limitations
The study included the following strengths. It relied on a very large representative national sample of the working population in Brazil, providing reliable findings on occupational exposures and SRH in this country. Our study is also one of the first studies exploring these associations in working populations of Latin America. The response rate was high (92%) and as the survey was national and weights were available and used, a generalisation of the results may be possible to the target population, i.e. the national working population in Brazil. The statistical analyses were done for each gender separately, following the best practices [34] . Differences between genders were observed for SRH, occupational factors and covariates, as already reported in our previous publication [26] , however, most of the associations between occupational factors and SRH were found to be the same for men and women. Many occupational exposures were explored, including physico-chemical exposures which are less studied in the literature than psychosocial work factors in association with SRH. The outcome (SRH) is a recognized and widely used measure of health status. In our statistical analyses, adjustment was made for sociodemographic characteristics, which are known to be associated with SRH and further adjustment for health behaviours, health-related variables and education was also made in sensitivity analyses and confirmed the results. All these strengths improved our knowledge on SRH in the Brazilian working population, an understudied population in this topic.
Our study also included a number of limitations. The study was cross-sectional, consequently no conclusion about causality can be made, and reverse causation may be possible. A healthy worker effect is also conceivable, that may lead to select healthy people at the workplace and/or at the most exposed jobs, and may lead to an underestimation of the observed associations. The occupational exposures were measured using few items and without validated scales or instruments, something that may lead to potential imprecision and a bias towards the null hypothesis. For example, for the measurement of night/shift work, no precision was given regarding the definition of exposure in the questionnaire (time schedules, for example). Another example is the measurement of work stress and workplace violence that were not based on validated questionnaires. As the selection of the studied occupational factors relied on the availability of the items in the survey questionnaire, some factors such as job insecurity, temporary employment or work-life conflict may be missing [4, 5, 8, 11-14, 18-21, 35] . Exposures and outcome relied on self-reports (common method variance), leading to a potential reporting bias and potential inflated associations.
Conclusion
We found significant associations between various occupational factors and poor SRH, especially factors related to work status, occupation, economic activity, work stress and some physico-chemical exposures. More studies may be needed on these associations, especially among the Brazilian working population. Our study suggests that preventive measures oriented towards the reduction of occupational exposures might be beneficial for SRH among working populations. Finally, our study is an attempt to contribute to the literature by addressing these issues among the working populations of Latin America. 
